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(57) [Abstract] 

[Problem] Bacteria and especially gram positive bacteria , vis 
a-vis vancomycin resistance Enterococcus (VRE) and 
methicillin resistance Staphylococcus aureus (MRSA)is superio 
novel antimicrobial oligomer and antibiotic which possess 
antibacterial action which areoffered even among them. 

[Means of Solution] It possesses chemical structure of antibiot 
c in side chain of each repeat unit, the average degree of 
polymerization is 2 to 30, in bacteria which shows resistance in 
antibioticthe active antimicrobial oligomer . 

[Effect(s)] Above-mentioned antimicrobial oligomer has appli 
cation with antibacterial action which issuperior vis-a-vis gram 
positive bacteria , especially vancomycin resistance 
Enterococcus (VRE) and methicillin resistance Staphylococcus 
aureus (MRSA), asthe for example antibiotic and disinfectant 
or other pharmaceutical. 

[Claim(s)] 

[Claim 1] It possesses chemical structure of antibiotic in side c 
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£ (Kiessling, L. L and Pohl, N. L. . Chemistry & 
amp: Biology, 1996, 3. 71, Gibson. V. C. . et al.. 
Chem. Comm.. 1997. 1095. Biagini. S. C. G. . et ai 



hain of each repeat unit, the average degree of polymerization 
is 2 to 30, in bacteria which shows resistance in antibioticthe 
active antimicrobial oligomer . 

[Claim 2] Antibiotic, vancomycin and T— >priist*fe 
tin A, isthe U't mycin, antimicrobial oligomer which 
is stated in Claim 1 . 

[Claim 3] Being a active antibiotic in bacteria which shows re? 
stance in antibiotic, itpossesses chemical structure of antibiotic 
in side chain of each repeat unit, antibiotic which designates 
oligomer where average degree of polymerization is range of 2 
to 30 asthe active ingredient. 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention bacteria and 
especially gram positive bacteria , vis-a-vis vancomycin 
resistance Enterococcus (VRE) andthe methicillin resistance 
Staphylococcus aureus (MRSA) have antibacterial action regarc 
antibiotic which designates novel antimicrobial oligomer and 
said oligomer which as active ingredient even in . 

[0002] 

[Prior Art] Methicillin resistance Staphylococcus aureus (MRS/ 
) after in 1961 after start of use 1 year of methicillin which is 
asemisynthetic pennicilin being discovered with United 
Kingdom has become big problem as thecause microbe of 
hospital-contracted infection which in world each area even 
with spreading andthe our country becomes fatal after and timi 
1982. vancomycin with one of glycopeptide antibiotic, is 
widely used in theMRSA infection as drug of effective only one 
but although vancomycin resistance Enterococcus (VRE) was 
reportedwith Japan and United States, continuously, recently 
report whichsuggests appearance of vancomycin resistance 
MRSA with United States is sequential. In addition, when MRS 
acquires vancomycin resistance character by contactingwith 
VRE inside intestine, there is also a research report, 
countermeasurefor vancomycin resistant fungi has become 
urgent business. It connects antibacterial action of 
vancomycin to - D- Ala - D- Ala - portion of peptidoglycan 
precursor whichexists in cell wall of microbe, it depends on 
obstructing cell wall synthesis. In addition, with VRE - D- Ala 
D- Ala - portion of same precursor is convertedby - D- Ala - D- 
Lac -, it assumes that connection of vancomycin has become 
weak. On one hand, vis-a-vis receptor, there is report, that 
polymerwhich has ligand structure which corresponds to a 
certain receptor in side chainof each repeat unit it works as 
effective agonist or antagonist various sugar chain , thereis an 
example which introduces thymine and pennicilin etc as the 
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[0005] 

[fSE<j>3gj«0>jfe!g] *»«(DttBte*y 
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D. M. , etal.. J. Am. Chem. Soc. . 1996. 118, 784) 



ligand, (Kiessli ng , L. L. and Pohl, N. L., Chem istry & 
biology , 1996, 3, 71, Gibson, V. C, et al., Chem . Co mm ., 
1997, 1095 and Bi agini, S. C. G.,et al., ibid., 1997, 1097.). Bi 
from example which is introduced into polymer with 
thecomplex natural molecule or peptide as ligand structure is 
not known, furthermore as for theexample which shows marked 
antibacterial effect vis-a-vis resistant fungi of ligand antibiotic 
whichis used cannot see its polymer. 

[0003] 

[Problems to be Solved by the Invention] This invention design 
ates that novel antimicrobial oligomer and antibiotic which 
possess theantibacterial action which is superior vis-a-vis gram 
positive bacteria , especially VRE andthe MRSA are offered as 
objective then. 

[0004] 

[Means to Solve the Problems] These inventors connected struc 
ture which possesses polymerization activity in antibiotic, 
synthesized various oligomer by polymerizing, as for resultof 
appraising antibiotic activity, aforementioned oligomer, 
discovered factthat it possesses antibacterial action which is 
superior vis-a-vis VRE andthe MRSA completed this invention 
namely, this invention to have chemical structure of antibiotic 
in side chain of each repeat unit,the average degree of 
polymerization being 2 to 30, being active antibiotic in bacteria 
which in thebacteria which shows resistance in antibiotic shows 
resistance in active antimicrobial oligomer ,the and antibiotic, 
it possesses chemical structure of antibiotic in theside chain of 
each repeat unit, it offers antibiotic which designates 
oligomerwhere average degree of polymerization is range of 2 
to 30 as active ingredient. Regarding to this invention, 
antibiotic including disinfectant, "In bacteria which shows 
resistance in antibiotic active "with, it means fact that 
antibiotic activity is shown vis-a-vis said resistant fungi atleast 
2 times or more and it means fact that usually antibiotic 
activityof 3 times or greater is shown in comparison with 
especially original antibiotic . 

[0005] 

[Embodiment of Invention] Antimicrobial oligomer of this inve 
ntion is acquired compound which possesses polymerization 
activitybasis in antibiotic reacting, by polymerizing monomer 
which isacquired. If it is something which can be introduced in 
polymer of objectas antibiotic, it is good any ones glycopeptidt 
antibiotic , vancomycin and theT. — >svhich show 
antibacterial action which is strong in theespecially MRSA, it is 
possible, but as desirable ones to illustr ^ mycin 
and lis*fc tin A etc. polymerization method is good any ones, 
but reaction condition moderate temperature ones to be 
desirable 5 can list for example ring opening metathesis 
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polymerization method, (Lynn, D. M., et al., Journal of the 
American Chemical Society (0002-7863, JACSAT) , 1996, 118, 
784). ring opening metathesis polymerization reaction adding 
according to need surfactant making use of solvent, emulsion , 
does suspension or solution with state. As solvent, methanol 
ethanol , propyl alcohol or other alcohols , acetone , methyl 
isobutyl ketone or other ketones ,the diethyl ether , 
tetrahydrofuran or other ethers and dichloromethane or other 
halogenated hydrocarbon or these or mixed solvent of watercan 
be listed. Especially, from point of antibiotic activity of 
oligomer whichis acquired, it is desirable to do with solution 
state, it is desirable todo with alcohol solution and especially 
methanol solution. If it reacts at position where antibiotic you 
desire as compoundwhich possesses polymerization activity 
basis and continuously it is something where thepolymerization 
reaction which is executed advances efficiently, it is possible to 
bewhichever kind of ones. As desirable compound when ring 
opening metathesis reaction is used, thebelow-mentioned 
Formula (1) , 
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[0006] 

[Chemical Formula 1] 



g — Y — M 




(1) 



[0 0 0 7] xi*y*u>*tL<i*ll*IS»- 

*LM*a«liJi*<1«Xtt2fl)a±^«Lr^TtJ:< 

£;ug££-To ) T*g£ft£/;utf;u*>ll&tf 7-* 

TkLTttBM^ >f*^ISTfc*lMi-NR- (R 

i***B*Xttfi»7;u*;b**frr 0 ) zma>zk 

v^a^<>^u>s. atfs/$p?ufcfu>a*£«3F 
t&zktfv£& 0 «*7;u*;usttt. a*»ifrb 
6a>B«tt4,L<(*»«tta>7;Mr;i4l*Si»L. *tf> 

*3tttia>r4iftL^ fit*«8R«i3»a"r67 5x 



[0007] It is possible to illustrate norbomene and 7 - oxa norb 
ornene whichare displayed with (In Formula, X shows 
methylene group or oxygen atom. Y has been allowed to have 
lain between heteroatom , unsaturated bondor ring structure 
above 1 or 2 in or end chain, with lower alky! groupthe 
polymethylene chain of optionally substitutable and carbon 
number 2 to 12 displays. Z displays amino group or formyl 
group. ). oxygen atom , sulfur atom or - NR - (R displays 
hydrogen atom or lower alkyl group. ) can be listed as 
heteroatom. carbon carbon double bond or carbon carbon 
triple bond can be illustrated as unsaturated bond. It is possible 
to illustrate for example phenylene group , naphthylene group , 
cyclohexylene group , the cyclopentylene group , and cyclo 
propylene basis etc as ring structure, lower alkyl group, 
carbon number 1 to 6 straight chain or branched alkyl group are 
meant, methyl group , ethyl group , the propyl group , 
isopropyl group , butyl group , isobutyl group , s - butyl grouj 
pentyl group and the hexyl group can be listed as embodiment. 
But as for method which connects compound which possesses 
polymerization activitybasis to antibiotic it is good, making use 
of amine , carboxylic acid andthe aromatic ring etc which 
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S5cWN -T;U^;Kbl3cfc oTg^-r (Cooper, 
R. D. G. b J. Antibiot. 1996.49.575-581) % £>& 

fcfoZ'aU??!}* (Pavlov. A Y. J. Antibiot. 199 
7, 50, 509-513) ^£^lf£Z£A<-C£6o *£BJJ|zfc 
nZ>tK®&*>)3v-tLTK%#tt\z\*. TIE* (2 
) Alt (3) % 



[0008] 



HO. 



OH 



O M« 




exist on antibiotic side any kind of ones it canintroduce due to 
alkylation and acylation reaction etc. formyl group of 
compound which possesses for example polymerization 
activity basis and method whichconnects amino group of 
antibiotic with reductive N - alkylation ( Cooper , R. D. G. and 
others J. Antibiot. 1996.49.575-581), or amino group of 
thecompound which possesses polymerization activity basis and 
active hydrogen of antibiotic and themethod ( Pa vlov, A.Y. 
and others J. Antibiot. 1 997, 50, 509-5 1 3) etc which does 
Mannich type condensation reaction between formaldehyde can 
belisted. As antimicrobial oligomer in this invention concrete, 
below-mentioned Formula (2) and (3), 

[0008] 

[Chemical Formula 2] 



(2) 
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[0009] Compound which is shown with (In Formula, as for n in 
teger to 0 to 1 0, as for then 1 integer to 1 to 12, in addition as 
for m integerto 60 is displayed from 2. ) can be listed. It can 
prescribe to oral or parenteral above-mentioned oligomerof 
this invention because of treatment as pharmaceutical. It can 
make powder , granule , capsules , tablets or other solid 
preparation or syrup and elixir or other liquid state formulation 
as oral dosage agent. In addition, injectable and mucosa 
dosage agent , it can make the external preparation as 
parenteral administration agent. These formulation following 
to conventional method, by adding manufacturing aid which in 
theactive ingredient is admitted in pharmacological and 
pharmaceutical it is produced. Furthermore also it is possible tc 
make retention formulation, with known technology . When 
this said manufacturing aid is used, as for compounded amount 
of active ingredient in formulation ofthe this invention usually 
it is a 0.1 to 20 wt% and a preferably 0.2 to 10 wt% it is 
possible also to the50 wt% extent, but depending upon 
formulation type, to combine. As above-mentioned 
manufacturing aid, formulation (oral drug) for oral 
administration, injection formulation (injectable) andthe 
mucosa dosage agent (Such as buccal , lozenge and 
suppository), component for suitable formulation which 
responds tothe external preparation (Such as ointment and 
tackifier) or other administration route is used. Being for 
example oral drug and mucosa dosage agent, excipient 
(Example: starch , lactose , crystalline cellulose , calcium 
lactate , magnesium metasilicate aluminate , anhydrous silicic 
acid and mannitol ), binder (Such as for example 
hydroxypropyl cellulose and polyvinyl pyrrol idone), 
disintegrating agent (Example: carboxymethyl cellulose , 
calcium carboxymethyl cellulose ), lubricant (Example: stearic 
acid magnesium , talc ), coating agent (Example: 
hydroxyethyl cellulose ), component forthe flavoring or other 
formulation, in addition being a injectable, dissolver or 
solubilizer which canform aqueous injectable (Example: 
injectable distilled water , physiological saline and propylene 
glycol ), suspension agent (Example: polysorbate 80 or other 
surfactant ), pH adjustment agent (Example: organic acid or 
metal salt ), component for the stabilizer or other formulation, 
furthermore being a external preparation, dissolver or solubilize 
of aqueousor oily (Example: alcohol , fatty acid esters ), 
adhesive (Example: carboxyvinyl polymer , polysaccharide ), 
emulsifier (Example: surfactant ), component for stabilizer or 
other formulationis used. It can produce pharmaceutical of this 
invention which possesses above-mentionedconstitution, 
production method of public knowledge, with method which 
adds themethod or suitable improvement which is stated in for 
example Pharmacopoeia Japonica I Oth edition 
formulationgeneral regulation, dose of active ingredient which 
relates to this invention is 1 to 1000 mg withwhen treatment it 
does adult, this is divided into 1 day 2 to 3 timeand it is 
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desirable to prescribe. It can increase and decrease this dose, aj 
of patient, withthe body weight and disease etc. You explain 
in detail below , with Working Example and Test Example . 



[0010] 

[Working Example(s)] Synthesis of Working Example 1. 
ornene derivative (la) 

[0011] 

[Chemical Formula 3] 



norb 



[0 0 1 2] SSlRBftT. c i s-/;M0u*>-5 
, 6-e x o-v^;U7fC>^$i*^| (50 mg. 0.3 mmol) 
?h;n> (1.5 mL) \zm«L. 3-75y-1-?P 
/</-;U (0.7 mL) £J)0;u 1 4ftP B ^Q&iI,7£Lt::o S 
£K»ELfc&* ttfOttfcTl/^-^ArtS* (5mL) 
. (5mL) $»A»ELfc. £«B£#fl*L 

. *!Slt8xf^ (2 mL x 2) T-ttfcBLfcp ««H$ 

7h?77<- (->'J*y;U 2.5 g. 

;U 1/1) T'HSJLT^fe?itt(OT;U=i-;H* (63 mg. 

95%) «&*ifcr;U3— iW» (41 mg. 0.19 mmo 

i) zmmnmfLT. h;ux> (i.3mu iz^lo^i^ 

KSLfco (33 mg. 2.5eq) . h'J7x- 

JIt\iX7<i >(130 mg. 2.5 eq) . 3^ (100 mg. 2 e 

q) zmzm** tt^izss^»SLftA<e>2»m«»L 

fco ttfOfflMt+HJOIokBfc (5 mL) £JlDx£££ 
ff±Lfco ChSlfBif^ (5 mL x 2) T'ttdJU % 

A^p?h?77^- (->y*y;u io g. -N*-*>/it 

»x*;U8/1->4/1) T?«S!LT*feiH*<Da^<b«a (57 
nig. 94%) Zmtz 0 ±&3< i ?itte (279 mg. 0.84 mmol) 
t/<7tKP4y^>X7^ftK (116mg. 1.1 eq) £ 
. SIRSHftT* x*y-;u (5. 6 mL) lz;g«Lfc. K 
Sfc^'JOA (156 mg. 1.3 eq) £fr);L 2 3 B$RS|J|D&£35 
Lfco * (10 mL) . ttttttfc7:^-^A*;8« (10 
mL) SfciSltSffihLfc. Kltil£&£BRx*;u ( 
10 mL x 2) T'ttSiSU *t>#fc*ttB*ttWftffi*"C3fe 



[0012] Under nitrogen atmosphere, it melted cis - norbomene - 
5,6 - exo-di carboxylic acid anhydride (50 mg and 0.3 mmol 
) in toluene (1.5 ml), 1 4 hours heating and refluxing it 
didincluding 3 - amino - 1 - propanol (0.7 ml). It distributed 
cooling after doing, including saturated ammonium chloride 
aqueous solution (5 ml) and the ethyl acetate (5 ml) in room 
temperature, organic layer fraction collection was done, watei 
layer was extracted with ethyl acetate (2 ml x 2). It adjusted 
organic layer, washed with saturated saline, dried on anhydrou 
sodium sulfate, vacuum concentration it did this and refining 
residue which is acquired withthe column chromatography ( 
silica gel 2.5 g and hexane / ethyl acetate 1/1), it acquired 
alcohol (63 mg and 95%) of colorless oily, under nitrogen 
atmosphere, it melted alcohol (41 mg and 0.19 mmol) 
which is acquired inthe toluene (1.3 ml) and cooling did in 0 °( 
imidazole (33 mg and 2.5 eq), triphenylphosphine (130 mg 
and 2.5 eq), iodine (100 mg and 2 eq) in addition to order, 
whilethe temperature rise doing gradually in room temperature, 
2 hours it agitated. Reaction was stopped including saturated 
aqueous sodium sulfite solution (5 ml). It extracted this with 
ethyl acetate (5 ml x 2), it washed organic layer whichis 
acquired with saturated saline, dried on anhydrous sodium sulfi 
vacuum concentration it did this and refining residue which is 
acquired withthe column chromatography ( silica gel 10 g and 
hexane / ethyl acetate 8/1 4/1), it acquired iodide (57 mg 
and 94%) of colorless solid. Above-mentioned iodide (279 m$ 
and 0.84 mmol ) with para hydroxy benzaldehyde (116mg 
and 1.1 eq), under nitrogen atmosphere, wasmelted in ethanol 
(5.6 ml). 2 3 hours heating and refluxing it did including 
potassium carbonate (156 mg and 1.3 eq). Reaction was 
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««Ur*ft»tt<Dy;U7t?^*>RWi» (1 a, 289 mg 

) *ga»i=i9fc. i 



iH-WflR (400 MHz, COCI3) : 6 1.23 (1H, d, J = 9. 9 H 
z). 1.52 (1H, d, J = 9.9Hz), 2. 10(2H.m), 2.68 (2 
H, s). 3.27 (2H, s), 3.69 (2H. t, J = 6. 9 Hz). 4.0 
6 C2H, t, J = 6.2 Hz), 6.28 (2H, s), 6 97 (2H, d. 
J = 7.0 Hz), 7.82(2H, J = 7.0 Hz), 9.87 (1H, s). 



stopped water (10 ml ), including saturated ammonium chlorid 
aqueous solution (10 ml). It extracted reaction mixture with 
ethyl acetate (10 ml x 2), it washed organic layer which 
isadjusted with saturated saline, dried on anhydrous magnesiun 
sulfate, vacuum concentration it did this and refining residue 
which is acquired withthe column chromatography ( silica gel 
20 g and hexane / ethyl acetate 4/1 3/1 0/1), it acquired 
norbornene derivative (la and 289 mg ) of colorless oily in 
quantitative. 

iH-nmr (400 MHz , CDC13) : 1.23 (1H, d, J = 9.9 Hz), 1.5 

2 (1H, d, J = 9.9 Hz), 2.10(2H,m), 2.68 (2H, s), 3.27 (2H, s), 3. 
69 (2H, t, J = 6.9 Hz),4.06 (2H, t, J = 6.2 Hz), 6.28 (2H, s), 6. 
97 (2H, d, J = 7.0 Hz), 7.82(2H, J = 7.0 Hz), 9.87 (1H, s). 



[001 3] mmm2. 



/;MOi,*:/BMM* (ib) 





O (lb) 




,CHO 



[0013] Synthesis of Working Example 2 . norbornene derivati 
ve(lb) 

[0014] 

[Chemical Formula 4] 



[0015] S*»HftT, c i s-y;u7t-;;u*>-5 

6-ex o-i/*;U#>ffi&;Wfc (1.0 g. 6. 1 n?no 

I) £h;UX> (20 mL) ir^fSL. 6-TSy-1 > 

(2.1 g) £H0;U 1 2B»IH*D»aaLfc 0 s 
%\zm%Lti&. ttlDttfcr^-^A*** (30 mL) 
. KBxf^ (10 mL) t»i»ELfc. «W*#BL 
. *ISBilf^ (5 mL x 2) T?»ttSLfc. ««JI$ 

7K^77^f- WhVfo 40 g, ^41r>/KUf 
)l> 1/1) T*«S!LTJRIfe;*tta)7;i/3-;u«: (1.6 g % 
97%) tmzo »&*lfcr;U3-;M» (1.0 g. 3.8mmol 
) £S*»B«T. h;ux> (60 mL) l=;8«L OtlzR 
SU: 0 -f (655 mg) H h'J7i3ta7 

-f > (2.5 g) . 3^ (2.0 g) zmizmx. &*\zm 

;Bl:»SLteA<bi OftBHHtf Lfco fiftEHUB"*" h 'J 

(80 mL) £AD*J5lfc$ff±Lfc 0 
x^;i, (20 mL x 2) "etttfJU SbhfctllSftft* 



[0015] Under nitrogen atmosphere, it melted cis - norbornene - 
5, 6 - exo-di carboxy lie acid anhydride (1.0 g and 6.1 mmol ) 
in toluene (20 ml), 1 2 hours heating and refluxing it 
didincluding 6 - amino - 1 - hexanol (2.1 g). It distributed 
cooling after doing, including saturated ammonium chloride 
aqueous solution (30 ml) and the ethyl acetate (10 ml) in 
room temperature, organic layer fraction collection was done, 
water layer was extracted with ethyl acetate (5 ml x 2). It 
adjusted organic layer, washed with saturated saline, dried on 
anhydrous sodium sulfate, vacuum concentration it did this and 
refining residue which is acquired withthe column 
chromatography ( silica gel 40 g and hexane / ethyl acetate 
1/1), it acquired alcohol (1.6 g and 97%) of colorless oily, 
under nitrogen atmosphere, it melted alcohol ( 1 .0 g and 3.8 
mmol ) which is acquired inthe toluene (60 ml) and cooling di< 
in 0 °C. imidazole (655 mg), triphenylphosphine (2.5 g) and 
iodine (2.0 g) in addition to order, while thetemperature rise 
doing gradually in room temperature, 10 hours it agitated. 
Reaction was stopped including saturated aqueous sodium sulfi 
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(v'J^yVU 60 g. 4/1) -C8B 

LT&feSttoa^fblfc (1.1 g. 76%) £&fc 0 ±ffia 

^{tlfc (778 mg, 2.1 mmol) t't^t Ko+^>X7 
;Uxt K (315mg. 1.2 eq) SS»H»T. X*y- 
;U (15 mL) l=»»Lfc. fciiaU^A (398 rag, 1.4 e 
q) £A0X1 7Rm»ttaaLfco * (20 mL) . f&*0£ 
jt7>^-OA*SJS (40 mL) S»ASJt*ff±Lfc. 

fifcS£»*mtx*;u oo mL x 2) -ctttuu -&t?# 
^□7h^7^ (yu^y^ 50 g. ^*r-v>/mm 

(1 b. 763 mg) *£*ttl=»fc. | 



*H-NMR (400 MHz, CDC 1 3) : 61. 23 (1H. br. d, J = 9. 
2 Hz), 1.32-1.64 (7H, complex), 1.81 (2H, m). 2.6 
7 (2h\ s). 3.27 (2H. s). 3.48 (2H, t ( J = 7.5Hz), 
4.03 (2H, t, J = 6.4 Hz), 6.98 (2H, 5), 6.98 (2H 
. d, J = 8.8 Hz), 7.83 (2H. J = 8. 8 Hz), 9.88 (1H 
. s). 

mmm 3 . y ;u#ju*^BSH* ( 1 c ) oStfL 

[00 16] 
[ft 5] 





solution (80 ml). It extracted this with ethyl acetate (20 ml x 
2), it washed organic layer whichis acquired with saturated 
saline, dried on anhydrous sodium sulfate, vacuum 
concentration it did this and refining residue which is acquired 
withthe column chromatography ( silica gel 60 g and hexane / 
ethyl acetate 4/1), it acquired iodide (1.1 g and 76%) of 
colorless solid. Above-mentioned iodide (778 mg and 2.1 
mmol ) with para hydroxy benzaldehyde (31 5 mg , 1.2 eq), 
under nitrogen atmosphere, wasmelted in ethanol(15 ml). 1 
7 hours heating and refluxing it did including potassium 
carbonate (398 mg and 1.4 eq). Reaction was stopped water 
(20 ml ), including saturated ammonium chloride aqueous 
solution (40 ml). It extracted reaction mixture with ethyl 
acetate (30 ml x 2), it washed organic layer which isadjusted 
with saturated saline, dried on anhydrous magnesium sulfate, 
vacuum concentration it did this and refining residue which is 
acquired withthe column chromatography ( silica gel 50 g and 
hexane / ethyl acetate 3/1 1/1), it acquired norbornene 
derivative (lb and 763 mg ) of colorless oily in quantitative. 

iH-nmr (400 MHz , CDCb) : 1.23 (1H, br.d, J = 9.2 Hz), 1 
.3 2- 1.64 (7H, com pi ex), 1.81 (2H, m), 2.67 (2H, s), 3.27 
(2H, s), 3.48 (2H, t, J = 7.5 Hz), 4.03 (2H, t, J = 6.4 Hz), 6.98 
(2H, s), 6.98 (2H, d, J = 8.8 Hz), 7.83 (2H, J = 8.8 Hz), 9.88 
(lH,s). 



Synthesis of Working Example 3. norbornene derivative (1c) 
[0016] 

[Chemical Formula 5] 



(lc) 



[0 0 17] glillSKslT. c i s-/;U7tOU*>-5 
6-ex o-VJlJlTf^M&fr'fa (633 mg, 3.86 m 
mol) ShJH> (15 mL) HjgfiSL. N-MJ^U-1 
. 8-v75/t^^> (736 mg) 58$RIMlD& 

saufc. ssfcRSLtaL x&mmLmhtz&m 

£2)7i^P7 h^77^f- (vVayn, 25 g, 
>/Bfl£x^;u 5/1) T«S!LT*fe»«a>N- h'JT 
;U7£> (611mg. 60%) mtzo %^>Mz N - h »J 
7$> (563 mg. 1.1 mmol) £ttft>*U> (10 mL) \z 
S#U O c CTJMj:?;U*Pim (0.3mL) Zm\^ 5 



[00 1 7] Under nitrogen atmosphere, it melted cis - norbornene - 
5,6- exo-di carboxylic acid anhydride (633 mg and 3.86 
mmol ) in toluene ( 1 5 ml), 5 hours heating and refluxing it 
didincluding N - trityl - 1,8-di amino octane (736 mg). 
cooling after doing, vacuum concentration it did in room 
temperature and refining theresidue which is acquired with 
column chromatography ( silica gel 25 g and hexane / ethyl 
acetate 5/1), it acquired N - trityl amine (61 1 mg and 60%) 
ofthe colorless oily, it melted N - trityl amine (563 mg and 
1 . 1 mmol ) which is acquired in methylene chloride ( 1 0 ml), 



ISTA's Paterra(tm), Version 1.5 (There may be errors in the above translation. ISTA cannot P. 10 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



JP 00302687A Machine Translation 



^p^h^^-f- (*>y*y^ 30 g. 1% h'ji 

W5>**9PP*^A/»^- 1/0-5/1) r* 

««L-ca«a>/;u*;b*>8S«(* (u, 307 mg) $ 



1H-MKR (400 MHz, CDC 1 3) : 6 1.20-1. 69 (14H, ccmple 
x). 2.67 (2H. d, J = 0.7 Hz), 2.92 (2H, t. J = 7. 

7 Hz), 3.26 (2H, s), 3.43 (2H, t, J = 7. 5 Hz), 6. 2 

8 (2H, t, J = 1.6 Hz). 

*J6#J4. (4a) (D^tfL 



the 15 min it agitated with 0 °C including trifluoroacetic acid (0. 
3 ml), temperature rise it did in room temperature, 
furthermore after continuing 2 0 minchurning, vacuum 
concentration it did reaction mixture, refining residue which 
is acquired with column chromatography ( silica gel 30 g and 
1% triethylamine content chloroform / methanol 1/0 5/1), 
itacquired norbornene derivative (lc and 307 mg ) of oily. 

iH-nmr (400 MHz , CDC13) : 1.20-1.69 (14H, com pi ex), 

2.67 (2H, d, J = 0.7 Hz), 2.92 (2H, t, J - 7.7 Hz), 3.26 (2H, s), 
3.43 (2H, t, J = 7.5 Hz),6.28 (2H, t, J = 1 .6 Hz). 

Synthesis of Working Example 4. monomer (4a) 



[00 18] 
Mb 6 3 



[0018] 

[Chemical Formula 6] 



OH 



MH, 




+ OHC 





[001 9] r;u^>RBsn% s )itf)i>*^m 

(1 a. 131 mg) (vancomycin) 
%B(tt (504mg. 0.34 mmol) Jl (10 mL) \Z}% 

mttzo N, N-v-f v:/nt:;UX^;U7E> (0.13 m 
L) S*n^7 0 o ClzS;SL2«P B 1}BI*Lfco v7/*ift 

♦■mim-mj** (25 mg) zmx. ®%?^onm®ft 

ZfaHtzo N. N-v>fWA7U' (2 mL) 

OBSMft»Lfc. (5 mL 

) £»D;Lfilt£ffJtU ZtiZ&1£mmLTmi>titzft 
*7A^D7^77-f- (3**v-;U75C18- 



[0019] Under argon atmosphere, norbornene derivative (la an 
d 1 3 1 mg ) with vancomycin (vancomycin) acetate (504 mg 
and 0.34 mmol ) was melted in themethanol (10 ml) with 
room temperature, temperature rise it did in 70 °C including N 
N-diisopropylethylamine (0.1 3 ml) and 2 hoursagitated. 
Including sodium cyanoborohydride (25 mg), 10 hours 
churning was continued with same temperature. Including N,r 
dimethylformamide (2 ml), furthermore 10 hours it agitated. It 
stopped reaction with room temperature including methanol (5 
ml), vacuum concentration didthis and it refined residue which i 
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OPN 50 g. 1% TFA^^Ch^CN/HzO 1/2) T**§§&U acquired, with column chromatography ( Cosmosil 75C 18- 

®&<D*S "7- (4 a , 188 mg. 30%) Z'&tz* &h>tttz OPN 50 g and 1% TFA content CH3 CN/ H2O l/2),acquired 

^/t-o'h-NMR^^ h;i/£@ 1 d^-fo monomer (4a, 188 mg and 30%) of colorless solid. lH-nmr 

spectrum of monomer which is acquired is shown in theFigure 1 



MALDI-TOF MS (matrix DHB) : m/z 1757 »fH]\ 1304, 
1143. 617. 

&Jfc«5. ^7- (4 b) <D£fSL 
[0020] 

[<b7] 

OH 



MALDI-TOF MS (matrix DHB): m/z 1757 [M+H]+, 1304, 1 1 
43,617. 

Synthesis of Working Example 5. monomer (4b) 
[0020] 

[Chemical Formula 7] 



Mo 1 




+ OKC 



(lb) 



Vancomycin 



HO. 



OH 



O Mo 



MO, 




(4b) 



[0021] T)\,d>mmfiT. £s-cy/M0i>*>R 

®{* (1 b. 101 mg) £/\>3^v>£8t*g (375 mg 
, 0.25 nnol) **5J-)\, (8 mL) lciS»tfr 0 N, N 
-v-T V^Pt°;UX^;UTS> (0.092 mL) £}ID;l70 
°Cl3|^L2ftPB^tf Lfco ^7/**fc*'MIW-hy 
OA (19 mg) HS-ei 4»IBjBtt*«ltfc. $ 

8^>*/-iU(3 mL)£»OilKl££ffJtU C;h£&l± 

^>-JU75C18-0PN 40 g. 1% TFA^^CKjCN/h^O 1/3- 
1/2-1/1) T**88!U m&®fr<D*;v- (4 b. 161 
mg. 36%) Zmtzo '&hhtz=eS 7-CD>H-NMRX^ 



[0021] Under argon atmosphere, norbornene derivative (lb an 
d 101 mg ) with vancomycin acetate (375 mg and 0.25 
mmol ) was melted in themethanol (8 ml) with room 
temperature, temperature rise it did in 70 °C including N,N- 
diisopropylethylamine (0.092 ml) and 2 hoursagitated. 
Including sodium cyanoborohydride ( 1 9 mg), 1 4 hours 
churning was continued with same temperature. It stopped 
reaction with room temperature including methanol (3 ml), 
vacuum concentration didthis and it refined residue which is 
acquired, with column chromatography ( Cosmosil 75C 18- 
OPN 40 g and 1% TFA content CH3 CN/ H2O 1/3 1/2 
1/1 ),acquired monomer (4b, 161 mg and 36%) of colorless 
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MALDI-TOF MS (matrix DHB) : m/z 1799 [M+H]' 
HJ6^J6. (4 c) OttfL 

[0022] 

lit 8] 



solid. lH-nmr spectrum of monomer which is acquired is 
shown in theFigure 2. 

MALDI-TOF MS (matrix DHB): m/z 1799 [M+H]+. 
Synthesis of Working Example 6. monomer (4c) 
[0022] 

[Chemical Formula 8] 



KO 



OH 
MHf 




[0 0 2 3] 3 0%*;UA7n,xt (19 mg) £ 

7iz h- h »J ;u (0. 5 mL) £;* (0. 5 mL) (O&^fSmz 
SaT?y;U7R;u*>R»(» (1 c 98 mg. 10 
eq) £»a.fc 0 -0;l^S«^O°Cll^iPL. A>=37 
-fvXliS (50 mg, 0.033 mmol) £}JD?u I^;E*C 1 2 
• 5BfflMBt*Lfc. 5Mtt«*iDiT. S^PH4 
irtfco SJtESftKT-tr h> (9 ml) £ta;LT#rtiJL 

: Ev-;U75C18-0PN 30 g. % 1% TFA^CH^N/tyO 1/4 
) T?fSS?L, 161^/7- (4 c. 30 mg. 49%) 
£^fc 0 1 H — NMRX^^ HUfcfclvC, /n>37-<v 
X ^^7- (4a) ay (4b) -Cli6. 4ppmtt 



[0023] 30 % formaldehyde aqueous solution (19 mg) was melte 
d in mixed solvent of acetonitrile (0.5 ml) and water (0.5 ml ), 
thenorbornene derivative (1c, 98 mg and 1 0 eq) was added 
with room temperature. It cooled this mixed solution in 0 °C, 
12. 5 hours it agitated with the same temperature including 
vancomycin hydrochloride (50 mg and 0.033 mmol ). 
Including 5M hydrochloric acid, inside of system was designati 
as approximately pH 4. centrifugal separation it did solid whicl 
was precipitated including acetone (9 ml)in reaction mixture, 
refined with column chromatography ( Cosmosil 75C1 8-OPN 
30 g, and 1% TFA content CH3 CN/ H2O 1/4 ), acquired 
monomer (4c, 30 mg and 49%) of the colorless solid. In lH- 
nmr spectrum, with vancomycin , monomer (4a) and (4b) 
proton of the2 of resorcinol ring which is observed to 6.4 ppm 
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Pavlov, A Y. h> J. Antibiot. 1997, 50, 509-513) 

±gB0^/v- (4 c) (om&zmmuz* 'h- 



vicinity as doubleline signal of 2, has become single line 1 of 
proton 1 amount, and from report ( Pa vlov, A.Y. and others J. 
Antibiot. 1997, 50, 509-513) regarding related compound, 
structure of theabove-mentioned monomer (4c) was verified. 
lH-nmr spectrum is shown in Figure 3. 



MALDI-TOF MS (matrix DHB) : m/z 1750 [M+H]+ 
mm\7. *'J:T7- (2 a) <D£f£ 

[0024] 

Kb 9] 




MALDI-TOF MS (matrix DHB): m/z 1750 [M+H]+ 
Synthesis of Working Example 7. oligomer (2a) 

[0024] 

[Chemical Formula 9] 




— (4 a, 16 mg. 0.0087 mmol) ;U (100 u 

L) l=»<i»U t:X (h»J v^a^yaX7-f » *c 
>>»Jt>;Ux-^A (IV) -*flsfc (^7^ (Gr 
ubbs) tttt* 2 mg. 16 mol%) <D1, 2~v^oax?> 
(50 ul) JiTLf: 0 3 5»^ >S/-;U (10 

0 ii L) SJoiifittLfc. (100 */L 

) . * (100 /iL> £*0;L!B#U 4 2«If;itf- 
;t,x-^;u (0.1 mL) £ftD*2B*RJ]tB#Uc 0 — 
;U (2mL) £*D*fc 0 C*i£&Eiifg L&b*ifr8;I£ 
^J7^D7^77<- (=iX^v-;U 10 g, 1% TF 
A#WCH 3 CN/H20 1/3-1/1) T^aU'J^?- (2a 



[0025] Under argon atmosphere, monomer (4a, 16 mg and 0. 
0087 mmol ) which is acquired with Working Example 4 
wasmelted in methanol (100 1), 1,2-dichloroethane solution 
(50 1) of bis (tricyclo hexyl phosphine) benzilidine 
ruthenium (IV) dihalide ( gl* (dGrubbs) catalyst , 2 mg 
and 16 mol %) was dripped. It agitated after 3 5 min, including 
methanol (100 1). Furthermore, it agitated including 
methanol ( 1 00 1) and water ( 1 00 1 ), the2 hours it 
agitated including ethyl vinyl ether (0.1 ml) after 4 2 hours, 
methanol (2 ml) was added, vacuum concentration it did this 
and it refined residue which is acquired withthe column 
chromatography ( Cosmosil 10gandl%TFA content CH3 
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. #?-S#* 3k~70k. 9.6 mg) LT'&tz 



CN/H20 1/3 1/1) and it acquired oligomer (2a, molecular 
weight distribution 3k to 70k and 9.6 mg ) as colorless solid 
iH-nmr spectrum of oligomer which is acquired is shown in 

theFigure 4. 




[0 0 2 7] 7;Hf>»HST. 3Stt«5-C»fc*y-7 
- (4 b. 49 mg. 0.026 mmol) **$J— )\, (300 vl 

) Kmm^v^Tstm (2.2 mg. 10 mow o^. 2- 

*J9cmx.9>mm (150 Ml) saTL4 5«HHB»U 
fcfcx*;Hf-iUX— r/U (0.1 mL) £»it3. 5ftM 
IMtLfco > 5« -/— ;U (2mL) ^i0^f: o 

v-;U 30 g. l%TFA**CH#N/rfe0 1/2-1/1) T?tt»L 
t'j3 7- (2 b. »^-S»* 3k~70k. 7 mg) £JHtfe 
B(*£LT*#fc 0 Sb*lfc*»J^"7— O'H-NMRX'C 



[0027] Under argon atmosphere, it melted monomer (4b, 49 
mg and 0.026 mmol ) which is acquired with the Working 
Example 5 in methanol (300 I) and dripped 1,2- 
dichloroethane solution (150 I) of g* catalyst (2.2 
mg and 10 mol %) andthe 3. 5 hours it agitated 4 5 hours after 
agitating, including ethyl vinyl ether (0. 1 ml), methanol (2 
ml) was added, vacuum concentration it did this and it refined 
residue which is acquired withthe column chromatography ( 
Cosmosil 30 g and 1%TFA content CH3 CN/ H2O 1/2 1/1) 
and it acquired oligomer (2b, molecular weight distribution Vt 
to 70k and 7 mg ) as colorless solid. lH-nmr spectrum of 
oligomer which is acquired is shown in theFigure 5. 



MM 9. 



*'jzf V- (3 a) 



Synthesis of Working Example 9. oligomer (3a) 
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[0029] 7;U=T>5?aMT. KfvJl/f h7>W 
T>^-^A^Q5K (8 lag. 1.6eq) % 3SJ6«6T*f9fc 
T— (4 c. 29 mg. 0.017 mmol) (100 //L) lz 

K(1.3ns« 35mol%)01, 2-v* DDX^^jS ( 
50 */L) taTFLfc. 1 ?77xtt« (1.7 

mg, 4 5 mo I X) £l. 2-v£nax*> (50 |/L) 
»«4LTJ6JWL*blwHa-C2 6«IB!mtLfc. x* 
;ut'-;ux-x;u (0.1 mL) £JiD;Lfc&6 5°Clc^SL 
. 3B*BBtB#Lfco (2 ml) % * (2mL) . 

(2mL) £an?tfc. c*i£&£;!f8L£l 

;U 50 g. 1% TFA^^CHaCN/^O 1/2) TfflWU 

7- (3 a, 5^ffi#« 3k-100k, 9.7 mg. 33%) £U 



[0029] Under argon atmosphere, monomer (4c, 29 mg and 0. 
017 mmol ) which is acquired with dodecyl tetramethyl 
ammonium bromide (8 mg , 1.6eq) and the Working Example 
6 was melted in water (100 1). While to this blend agitating 
with room temperature, it dripped 1 ,2-dichloroethane solution 
(50 1) ofthe glov* catalyst (1.3 mg and 35 mol %). 
After 1 2 hours, it added gl* catalyst ( 1 .7 mg and 45 
mol %) furthermore 2 6 hoursagitated with same temperature 
as 1 ,2-dichloroethane (50 1) solution and. After adding 
ethyl vinyl ether (0. 1 ml), temperature rise it did in 65 °C, 3 
hoursagitated. methanol (2 ml) and water (2 ml ), 
acetonitrile (2 ml) was added, vacuum concentration it did this 
and it refined residue which is acquired, withthe column 
chromatography ( Cosmosil 50 g and 1% TFA content CH3 
CN/H20 1/2), it acquired oligomer (3a, molecular weight 
distribution 3k to 100k, 9.7 mg and 33%) as colorless solid. 
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tmm ^ 

Ltz* g/J^WKJhSS (MIC) HSlzo^-CttHUSa 
SairfcHTiBft ( Chemotherapy, 1981. 29. 76) \Z 



[0030] 

[an 

81. KQS&ga 



iH-nmr spectrum of oligomer which is acquired is shown in 
theFigure 6. 

Test Example 1 

Antimicrobial test was executed with method which conforms t< 
Japan Society of Chemotherapy standard method dueto Japan 
Society of Chemotherapy MIC measurement method revision 
committee. You followed report ( Chem otherapy, 1981, 29, 
76) regarding same measurement method re-revisionconcerning 
minimum growth- inhibiting concentration (MIC) measurement, 
result is shown in Table 1 . 

[0030] 

[Table 1] 



MIC ( u ff/oL) 

5 — QJUifli 0 Em»mmrrn«t> VBECVan A)° 7DB(Vao B)* 



J< V 3 "7 4 * V 

2 a 
2 t> 



0 . 2 
2 . 3 



< 0 . 5 
2 



> 2 5 0 
3 1 
3 1 



I 2 8 
2 

3 . 9 



a MRS At^t/SflOQ&y K9«»Q©?ig 

e 0C84O 
d 8?1 



[003 1] 

[JMOM] **WI«!BIL i:<lz^ABttB. ft 



[0031] 

[Effects of the Invention] This invention bacteria and especiall 
y gram positive bacteria , vis-a-vis vancomycin resistance 
Enterococcus andthe methicillin resistance Staphylococcus 
aureus is superior is something regarding novel antimicrobial 
oligomer which possessesthe antibacterial action which even 
among them, it possesses application as antibiotic and 
disinfectant for resistant fungi. 



[Brief Explanation of the Drawing(s)] 



[Bl ] V— (4 a) (D!H-NMR7^ hu ( 

400MHz. CDjOD) &7r.t®X'fo& Q 

[02] (4 b) (D!H-NMRX^^ HUX 

(400MHz, C D3O D) SS-sfBTfcSa 



[Figure 1] It is a figure which shows iH-nmr spectrum (400 M 
Hz , CD 30D) of monomer (4a). 

[Figure 2] It is a figure which shows lH-nmr spectrum spectru 
m (400 MHz , CD 30D) of monomer (4b). 
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[03] (4c) (D!H-NMRX'<£ h;UX [Figure3] It is a figure which shows lH-nmr spectrum spectru 

/<^HK400MHz, CD^OD) ifciravtbi* m (400 MHz , CD 30D) of monomer (4c). 



[04] ^»J=fT- (2a) (D>H-NMRX^h^ 
^h;K400MHz, CD 3 OD) £in?®T'&& 



[Figure 4] It is a figure which shows lH-nmr spectrum spectru 
m (400 MHz , CD 30D) of oligomer (2a). 



[0 5] *'J=h7— (2 b) o'h-nmr^ h;u 
X^h/l' (400MHz, CD3OD) £;jrf0T*fe& 



[Figure 5] It is a figure which shows lH-nmr spectrum spectru 
m (400 MHz , CD 30D) of oligomer (2b). 



[0 6 ] * 'J (3a) (D 1 H - N MRX^ h;U [Figure 6] It is a figure which shows lH-nmr spectrum spectru 

WhK400MHz, CD3OD) £7jkt®X'ib& m (400 MHz, CD 30D) of oligomer (3a). 



[01] 



[Figure 1] 
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[Figure 2] 




[03] 



[Figure 3] 
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[06] [Figure 6] 
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#uam«*Tesfpi-2o-7 
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m*W1H:Ba«Kdafi 3 - 10 -33 






(72)56S>§# *if -A 
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MAD4 NA14 ZB35 






4J032 CA14 CA34 



(54) mwo&m 3-?-x.zfjn®m 



(57) imm] 

mm] mm. k<^yMmm. %frX'i>'<y? 
(mrsa) c** txmxtz^M^m^t 

Ay37>f yyfttlSi (VRE) y'jyftt 
H-fe7'K?#$S (MRSA) CttLTftM^mi^ 

H^tf, tsmi mw&nEmtLxnfm 
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mmizii l . 2-3 ox-h-ox. z^m. 

immi mam*. xyav-r tM 37 

miZt L , 2-30 «8HT* S^tl tfV 

[0001] 

[#flO*f *5tWlifflm. t<t/5A 

Uttffi. =5r*»-Ct>Ay3-7-f^yBttlW«B (VR 
E) *>f-i/yyiHttSH&:/K^RSW (MRSA) 

[0002] 

t wwm y wit«fe^ f ^ttjjfflr ( m r 

S A ) >J vX'hh^^y 0 ><r)&mmti) 

1 mm 19 6 1 ^tJBBfXaJSiifcttttJMtflStffi 

m. m<mx°i> 1 98 2*ja», mz&mtzim 

^4i/>\,i7V?^T^YimMm<F>--^X\ MRS 

Ammmtz^mw-nmmt ixmiztix^&tf. 

rt>a-?4i,vn®ffiS$m (VRE) #B*. #HIT1R 
fc. KrtT'VREt«»r&^i:(cJ;i)MRSA*JAv 

ya?^ ym&miznt itmwa t%->x^&. 
/<ya-?j isycotmftmmcm<imiziffrtz>'<? 

f-F^'J*>-guSg*0-D-A I a-D-A 1 a-gBtffc 

tt£U WMt^ftfeBlfWiikCJ:*. VR 

ET'teR#lfEfl«7)-D-A I a-D-A 1 a-gfcfttf-D 
-A 1 a-D-Lac-t^jftStlTfc*). A'>3?-fy 

\,znmh vtfy m&z&m&i%iii.v>mm<,zi?ro 
m^m^wtfzcwmmznLx^wxTi-x ht 

tz\iT>9 d-x F k LTiK k <rffl&tfb *) . f #y 
F k ir4m. fS>. ^-i- 'J yf?£®A LfcW 
(Kiessling, L. L. and Pohl . N. L., Chemistr 
y 8: Biology, 19%. 3, 7K Gibson, V. C. , et al., C 
hem. Comm., 1997, 1095. Biagini, S. C. G. ,et a!., 
ibid.. 1997. 1097.) . l*»L&#£>. J: 9«#5:39* 
tAtfVTf- F £ 'J #y Ft&tk L xmSMzmX 
ItMlitiabixXtib-f. £ t>lz*<7)M-&fci)K JflV^ 



[0003 ] 
[0004] 

[ns*»*-f sfcft^ai et£« 

31. KfiE<0^U^V-^, VRE^MRSAtftLTfg 

mimmmmiz^i. ¥*nfi£«#2~3 0T*o 
x. ^t^mtzmit^-tmmtz^mtjmt^o 

L . 2-30 tf)«HT* 5 * U rfv- 

ft«$iJktelW]£#*. r in&^S£Wtt£*-t« 
tffitt^rj kli. fl«ittm:ttLTiffl*Stt£^-t::k 
£W* L . k < Ktc<0SM« <fc 9 *>4*5r< k i> 2 fgfcl 

[00053 

Lxam^m^izmxx'^ 5 fc<o-c*<iarv^4 
m.mm. mzMRSAizm^mmzm-fo^ 

f-yAtfS:0KttS £ k^'t'^ h . S^SUV^i i> 

«BK^ ^-fei/Afi-&ffi«rai»f * £ k^T*^ S (Lynn, 
D. M. , et al . , J. Am. Chem. Soc. , 19%, 118, 78 

4) . mm*?*>-zm-&Rmmmm\ <mizfa 
txRffimimzmaix. X7^y 3 v. mmxii. 
mmntrnx-fr*?* imtixu, 

m\i°/i7>u3-)]sm<7)T)i>3-)i>m. 7-th 

'J ^-08tBS1t^*»<c. , jSF«eKSST1T o Z k 
L < , k < \<zx 9 J -MW&.X- 

\tm.m<?>Mtitiwx'%.mi. m^xmm-tm^K 
&i)Wm& < attr i> nx-htitfb'<?> x o * t o r 

^kLT. TIK(l). 
[0006] 
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[00 0 7] xujj-vymtKimmwi? 
h t ^imm&tf i mxii 2 «LL*rtE lx^x^x 

*»M 2<0;K'.M^U>'gf$r5l-f. Z«T5y«Xtt* 

im*Bm3sm&*mrctb. rnvtmrnttxum 

6 Ottftttt, t < ttfttttftfyTVl^ua L . 
V7Dt;H, 7>/Ug. -fV:7>/L-S. sec-Zf 

^^^ygg. jimmzmmLXT^Mt, 7* 
Mmmmizx^mxthzbi-x^h. mm. mi* 
•mm tt-t hfc&fa<n*>i numt iA^mmcor 5 s 
**aBc«N-r/i^MfccJ:oT«^s*« (Coop 

er, R. D. G. £> J. Antibiot. 1996.49.575-581) . 

^KJSSrff^-?^ (Pavlov, A.Y. £ J. Antibio 
t.1997 , 50, 509-513) IWf^i^l,, #36 
UJfcfctt&iSHtt* l< 3'-?- fc LTJ±H«cWKtt. TI5 
* ( 2 ) W ( 3 ) , 

[0008] 

Ut2] 




[00 09] ntt0jK>10*trc>S8R, n' 

l± 1 1 2 iT'COfiSt. *fcmtt2*>£>6 0 £X'CQ& 

ttzzttfxzz>. ttz. ima&s-mtLxmt 
ftww&mmmi o . 1-20 ms.% . » 2 l < « 

0.2-1 0M5fC»*tf, »J^®(C±-^T{±. 5 

t lt , rtMffl^w (8pm) . mmm\ (m 

M) , fMRift4ffl (A?**, hn-f, ggim . H 



!(4) 000-302687 (P2000-30U58 



s-mizh^xu. mm m ■ »**;po 

fek^lL h-;p) , &&#| (Witfh 
KD^yrntM^n-X, tK'J t'xyut'oy Ky 
• ) , JMUffll (01 : a;Maf sotf-TWwHJ-X. 

(fl: bFo^xf-yH^Q-X) . JMdNfrjfOlt 

L»*iSJK««r ^ L»SWillft*J («: i£»fflgg&*. £ 
a^is*. 7Deuy/'j3-/n s gsi («: #y 
7;l^- h- 8 0& t'<0#iBvS14S"J) . p nmSffl ( 0! : 

*\ 3 &t waffle* o-ctt, *tt*v^L}*tt<o»»Rij 
K^im&mmm m-.nua-^ mmx^f-^ 



H 

.1 





M) , ftfcffl (M: ****vt-=;W?'Jv- s 

ffi) . ILfldPJ (W : #ffi?Sttffl> . ScJSRl^ifOlSWffl 

^coi?jtffi, Mil/ B*j6«*Jftl OIKMffllgMiJIBSS 



[0010] 

[ ggftfti ] ggftft i . //mop* vwm ( 1 a ) <r> 

[00 11] 

HL3] 
p 




A 



H 0 da) 





,CH0 



[0012] mm$m%T. c i s 

5, 6 - e x o - ^'^;l-*>i!*7K^ ( 50 rag, 0.3 mmo 

1) £h;l/xy (1.5 mL) KSIBU 3-TS7- 1 - 
7°D^V-;U (0.7 mL) ZMl. 1 4$mvS&3ffiLl 

(5 mL) . HH»X*;U (5 mL) tlDi4»Itfc. *«1 
£#WU *B£»ISX^ (2 mL x 2) TttttJLt. 

7A^D7f/57-f- (x'J^yVU 2.5 g. ^Jr-tf-y 

/BHfixf-/u i/i) x-nmixm^m^r^-^ 

(63 mg. 95%) fcftfc. ®t>tltz7>U3-frfo (41 m 
g s 0.19 ntmol) £S35t#B»T. h/HV (1.3mL) t 
mmiO'Clzm&ltl. 4s.yV-)V (33 mg. 2.5 e 
q) . Mj7x-/U*X7-r y(130 mg» 2.5 eq) , 3-7 
S (100 mg. 2 eq) SrWcfln*. KSiatC#iS L£ 
**^>2ii*ISWH*Lfc. ttW!E»J»^M;^A*»jB[ (5 
mL) §rSniRjeSrf?±LJt. -I*l£fflflSx?-/P (5 mL x 

2) x-mmi. wbtiizttv&mMvsxTmL. 

0 g. ^^>/p$p:if-/LS/l-*4/l) T'WS^LTiEfell 



f*tf>3*fl:tt (57 mg. 94%) JJB3^fl:1li (27 

9 ing. 0.84 mmol ) fcA?t HD^fyWXWt H 
(116mg. 1.1 eq) g*5SB3VT\ x?7-;l/ (5.6 
mL) t»»Lfc. ^IW/'J^A (156 mg. 1.3 eq) £ 
JOi2 3l*iroie!!aBtLfe. * (10 mL) . MfftHUfcr 
yt^<7A7|<?Sffi (10 mL) fcJniRJSfcfMiW:. R 

m&toZW6i.X.*>V (10 mL x 2) t'ttajt, itbit 

?n?b/77^- (>-'J*^ 20 g. 
X^P 4/1-3/1-0/1) T'«»LTi!Efe^«oy;P^ 
iV^y^mW ( 1 a. 289 mg) 5-felW«#/Co 
•H-NMR (400 MHz, CDC1 3 ) : 51.23 (1H. d, J = 9.9 H 
z), 1.52 (1H, d, J = 9.9 Hz). 2.10(2H.m), 2.68 (2 
H, s). 3.27 (2H, s), 3.69 (2H. t, J = 6.9 Hz). 4. 06 
(2H, L, J = 6.2 Hz). 6.28 (2H. s). 6.97 (2H. d, J 
= 7.0 Hz), 7.82(2H, J = 7.0 Hz), 9.87 (1H. s). 

[0013] mm 2 . j iixii^ymmw ( 1 b > 

[0014] 
[^4] 
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[0015] mxwm%T. c i s -Sb>#rU*y- 

5, 6-exo-yW>|i£*ft (l.Og. 6.1 • 
mol) ZY)VX.> (20 mL) fc»)BU 6-TSS-l- 
'v*-9V-/l< (2.1 g) fcflp*.. 1 2B5ISIflPS*iIflSl 

(30 mL) . B»X^ (10 bL) £Jo£#ELfc. #H 
«£#JRU *!Sr»»xf-/l/ (5 mL x 2) THSbl 

h 'J ? A±T«a» Lfc. i*i*»Ea«8 L»&*ifc»a£ 
^5A?D7f/77^- (i/-y#7% 40 g. 'v* 

;H* (1.6 g. 977.) »fe/lfcT/P3-;l'* (1. 

0 g. 3.8 mmol ) £gfg#SWrF. WUxy (60 mL) (C 
?§»LO'CmiSL/c. 4 S^V'-A- (655 mg) . h V 
7x-/L-*X7-f V (2.5 g) . (2.0 g) £lfC: 

iP*. ffc*£SiBfc:#iBL$:a<M 03HHWHU:. ft 
WaiSIW-h'J^A^jgjR (80 mL) £*1;Ux«£#jI: 
L£. < Ifl£*»xf-/l' (20 mL x 2) tlUlL, 
ftfctf IWfcliffMHfckT'ifci* L . £e*«&7- h f •> A 

7 0-7 h 7 7 7 -f - ( v 'J * T^L- 60 g, 

H 9 





6 (lb) 




CHO 



xf-/L- 4/1) T'ffiMLTMfeH^H^-fbft (1.1 g, 
767.) ±Ml3^\m (778 mg. 2.1 mol) 

7t Kodf^yXT/Urt H (315mg, 1.2 eq) Sr. 

ssssimT. x?/-^ d5 mD izmmitz. 

(398 mg. 1.4 eq) SriP^l 7B^S»^SEt 
fc. * (20 mL) . ISWbry^-^A*?^ (40 m 
L) *KD^RiB*ff±tfe. Rl6ffl£i*l£il«x*^ (3 
0 mL x 2) T"M5L, 

50 g. A.dr-ty/ssxf-^ 3/i-i/D x-mm 

lXm&m#.<?>;)VX)V*>W&te (lb. 763 mg) £ 

1 H-NHR (400 MHz, CDC1 3 ) : 51.23 (1H, br.d, J = 9.2 

Hz). 1.32-1.64 (7H, complex), 1.81 (2H. m), 2.67 
(2H, s), 3.27 (2H, s), 3.48 (2H, t, J = 7.5Hz), 4. 
03 (2H, t, J = 6.4 Hz), 6.98 (2H, s), 6.98 (2H, d, 

J = 8.8 Hz), 7.83 (2H, J = 8.8 Hz), 9.88 (1H, s). 
£ffcfl3 . /)VX)l*>W£fc ( 1 c ) <7)£fo 

[00 16] 

[ ft5 3 





(le) 

[0017] mmnm^T. c i s -y^/L-^y- 

5 , 6- e x o -v^tfViH&'M?!! (633 mg. 3.86 
mmol ) £ h;l/iy (15 mL) KjfHU N- h ■J-f/l'- 
1, 8-iS7$.S*7f> (736 mg) £Jp*.. 5^^JP 

jS£#7A?0-?h7*77-f- (v'./#7%- 25 g. ^ 
**>/IH|Xf-lP 5/1 ) T»»LT#Sfei*K<ON - b 
'Jf-ATSV (611mg. 60%) fcfcfc. ®P>tlt:U-h<J 
fil-TSy (563 mg. 1.1 mmol) 5ria4L^ f-L- > (10 m 
L) KjftfBU O'CT'h D7^npi$ (0.3 mL) 
i 1 5 L fc . ^fflfc#ffl L. 3 <b K 2 O tM 



>SJ^7A7a-7b^'77 -f- 30 g. 1% 

hyxf;i/7sytt^DDt./w^ ?y->v 1/0- 
5/1) THWRtTiftKoyn'^^yBHI* ( 1 c . 307 

mg) fcflfc. 

1 H-NMR (400 MHz, CDCI 3 ) : 51.20-1.69 (14H, comple 
x). 2.67 <2H, d, J = 0.7 Hz), 2.92 (2H. t. J = 7.7 

Hz). 3.26 (2H, s), 3.43 (2H, t, J = 7.5 Hz), 6.28 
(2H, t, J = 1.6 Hz). 
mmA. t/7-(4a)(7)M 

[00 18] 
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[0019] riv^ymwm.f \ j )Vif.)v%->w> 

iftda. 131 mg) fcAyrJ-?-f i/V (vancomycin) 
Wm, (504mg. 0.34 mmol) J-)V (10 nL) 

ffiMLfz. N, N--/My7Dt>xWSy (0.13 
mL) $:Jp^7 0'C(I#SL2B#^j§#L^. ^77* 
^fbfc^-J-hLOA (25 mg) &mi. RiST'l 0B$ 
ISSiftSrilft*:. N, N-^^*;PATSK (2ra 

)V (5 mL) £flDx5U5£f?itU Cft£«EEj§8iL-a# 



^75C18-0PN 50 g. 12 TFA^-#CH 3 CN/H 2 0 1/2) T'ffiS 
U *feEIf*0^yv-(4 a, 188 mg. 307.) ZWz. 
ftbtLtz* / V-CO' H — N MRW r-/l-£[1 1 (Cif; 

MALDI-TOF MS (matrix DHB) : m/z 1757 (M+H)\ 1304, 
1143. 617. 

9156015. (4b) COHflt 

[0020] 
Hfc7] 
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OHC 



HOOC 



(lb) 



HO. 



OH O 



HOOC 



3W4e (lb. 101 rag) fcAynv>f i/VigKS (375 m 
g. 0.25 mmol) (8 mL) KifSfLfc, N, 

N-yMV7Dh';|/Xf;P7^ (0.092 mL) £JO;t7 
0rK:»iBL2^ISfflB¥Lfc. ^T^^fbi^*^ h 
U^A (19 mg) £flD;L. RjlTl 4«MyWt£W* 




(4b) 

-(n^y-^TCClS-OPN 40 g. 1% TFA^CH 3 CN/H 2 0 

1/3—1/2^1/1 ) T'fitMU MfeHfr^/V- (4 
b. 161 mg. 36%) f#£>ft?t*/ V-O 1 H-N 

MALDI-TOF MS (matrix DHB) : m/z 1799 [M+H) + . 

mme. */v- (4c)om 

[0022] 
[fc8] 
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[0023] 30%*;PA7^ft K*i88K (19 mg) 
£T*h~hVH (0.5 mL) fc* (0.5 mL) ^ft^ffiC 
fc£»U ( 1 c . 98 mg. 1 

V>f (50 mg. 0.033 nmol ) £in£ . HfflT* 

12. 5«HH»PLfc. 5MJSK*JniT. SrtSrttp 
H4fc Lfc. RBat&WCT-fehy (9 ml) ZHutXtf 

(my- /I/75C18-0PN 30 g,. 1% TFA#tCH 3 CN/H 2 0 
1/4) tHRU *Sfeil*co^y V- (4 c s 30 mg. 
49%) »H-NMR^WW:i3V^, 



V>f is>. ^6/7- ( 4 a ) Rlf ( 4 b ) ?l±6 . 4 p 

;i/i/y-;i/^2ffl^7°n h /o h y i ®»co- 

(Pavlov, A.Y. J. Antibiot. 1997 , 50, 509- 
513) frh. Jtliay^y (4c) cOffljiS:5gf2L 
?t 0 'H-NMRX^? WI/£[13(C:*rf 0 
MALDI-T0F MS (matrix DHB) : m/z 1750 (M+H) 4 
mW17. *'Jrf7-(2a) 

[0024 ] 

Hfc9] 



!(9) 000-302687 (P2 0 0 0-30U58 



HO. 



OH 



HO v^^^CI 



HO, 



HN 
HOOC 



-OH 
OH 




N 

0 H 



(4a) 



H0> 

HO J 




HOOC 



[0025] 7;l-:*>#ffl&T, HJfcPN tH fc* J V 
- (4 a. 16 ng, 0.0087 mmol ) J-)V (100 ju 

L) KjgftfL, t'X (M)^D'sde-^;^X7-f>') 

^yy'jfy^f-^A (iv) zfgflift (^'57x 

(Grubbs) fm. 2 mg. 16 mol%) <r> \ , 
x?y>g$ (50 mD fcjSTLfc. 3 5M£. J- 
)V (100 mD ZDttiffltlfc. ZblZ, (1 

oo ui) , * (ioo mD ztnmwi, 4 2«x 

^t'-;Ux-T^ (0.1 mL) *aai2B*IBHJB ! PLfc. 




(2a) 

(2 mD Srftiifc. £ii£«EaHBUI$>ii 

3tSS&*-7A^O-7h^7 7-f- (3Xty-;l 10 
g. IX TFA^CH 3 CN/H 2 0 1/3-1/1 ) TIMS I* 'J ^ 
-(2a. to=f-Mm 3k-70k. 9.6 mg) £*Sfeg]ttfc 

. * U (2b) (D^fc 

[0026] 
HfclO] 
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Ph 



HO. 



OH 




[0027] TinymmT. mm s-cwt* 

- (4b. 49 mg. 0.026 mmol ) (300 u 

D lZ®Ml7y7Ate& (2.2 ng. 10 mol*) 4)1 , 2 
-y^DX^ill (150 juL) £ffiTL4 5m^m 
if Lfcftxf^t'x/Px-T/L- (0.1 nL) ^Jdx3. 5 
■SIBHMfLfc. *9J-iV (2 mL) £J|tf.fc. .Til** 



(2b) 

X*i/-)V 30 g. lrTFA^CHjCH/HjO 1/2-1/1) V 
nmi*V (2 b. 4HM#ffi 3k- 70k. 7 mg) 

£*SfeII]fri LT*#fc. 'iSbtlfc* V H - N 

H*tW9 . U d-7- (3a) cO^fiS. 
[0028] 



)00~302687 (P2000-3 OU58 




OH 



HO 



O Mo 



hooc\ (Pi 0= n L 

NH 2 Me 



H "7 — 



[0029] T)V3>Wm%T. Kf^f h 7^ f-^ 
Tyt-W/DiH (8 rag, 1.6eq) , H$SfW6T1# 
fct/"?- ( 4 c , 29 mg, 0.017 mmol ) (100;u 

~f*M1& (1-3 mg, 35 mol%) (7)1 , 2-y?noi^ 
>®m (50 xiL) SSTFLfc. 1 2B#H]f£, fy^zm 
m (1.7 mg. 4 5 mol %) 5r 1 , 2-y7nni^y 
(50 AtL) LTjIJDL$^C|5l?aT-2 6B§lim# 

Lit. Xf-/Ph-;|/X— (0.1 mL) £Jni.*:f£6 5 
THIMBU 3«*ISH»rU;. ^^-;K2i). 
*(2i). 7-ter--HJ/U (2 mL) SrjDi.it. Ztlt 



(3a) 



OXty-Zl' 50 g. 1% TFA^CH 3 CN/H 2 0 1/2) X' 
«f«U *0 3-7- (3a. ^Stfffi 3kM00k s 9.7 
■g, 33%) MtfiHKfcLTllfc. iW^'Jd'?- 

co 1 h - n m h/izme tzTOt. 

1 



tkitz. &>mnm±m. (mio mmz^uximm 

%.mfflffilZmt&W& ( Chemotherapy, 1981, 29, 7 

6) t,zw->tz. &m$kuz7*-?. 

[0030] 
[*1 ] 
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81. KQSK&g 



tt¥* 


MIC ( ti b/bL) 








S- 




Rnlftrnr nfcna^ 


VBECVaa 


A) e 




-/< y a t 4 ^ y 


0 . 2 


< 0 . 5 


> 2 5 
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1 2 3 


2 a 


2 . 3 
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2 b 






3 


1 


3 . 9 



b Ent »rnrnrrn« fi»« a H« 

c {TC840 
d fi?l 

[00 3 1 ] 

7 K *ttSWfc» LTtttifcfiBWffl 
14* 'J :fv-CBM-6 9 . WttUfcifrtSSSi 

[Hi ] ^77- (4 a) ^H-NMRWWI/ 
(400MHz, CD 3 OD) &7FitWrCi>i>. 
[[32] (4b) ^H-NMRWW 

WWK400MHz, CD3OD) s:^-farj> 

So 



[91] 







PPM 


13 9 B 7654521 



[03] (4c) CO 1 H-NMRW 

WWM400MHz, CD3OD) SrS-tHT** 

[04] ^'JiV- (2a) ^H-NMRX^b 
/m?WK4 00MHz, CD3OD) *^rfHf 

[05] ^'Ji?- (2b) ^H-NMRWb 
;l/Wh/M400MHz, CD3OD) 

[06] ztU^V- (3a) ^H-NMR^^b 
;m?h;M400MHz, CD 3 OD) £Srf0T* 
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[02] 



i AM 1 i AaivL 


h 

i i m 
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[06] 
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